Evidence for monozygotic twin (MZ) discordance in methylation level at two CpG sites in the promoter region of the catechol-O-methyltransferase (COMT) gene.
Monozygotic (MZ) twin concordance for a range of psychiatric conditions is rarely 100%. It has been suggested that epigenetic factors, such as DNA methylation, may account for a proportion of the variation in behavioral traits observed between these genetically identical individuals. In this study we have quantitatively assessed the methylation status of two CpG sites in the promoter region of the COMT gene in 12 MZ twins-pairs discordant for birth weight, but otherwise clinically unaffected. DNA was obtained at age 5-years using buccal swabs, and modified using sodium-bisulfite treatment. Methylation profiles were assessed using Pyrosequencing, a technology enabling the precise degree of methylation to be assessed at any CpG site. We found that the degree of methylation at the two CpG sites was highly correlated, but there was considerable variation in the concordance of methylation levels between MZ twin-pairs. Some MZ twin-pairs showed a high degree of methylation concordance, whereas others differed markedly in their methylation profiles. Such epigenetic variation between genetically identical individuals may play a key role in the etiology of psychopathology, and explain the incomplete phenotypic concordance observed in MZ twins.